Introduction
Agriculture offers a broad range of commodities materials. Plant-based materials have been used traditionally for food and feed, however, renewable biomaterials can be used for both bioenergy and bioproducts and are a possible alternative to synthetic products. In recent years, there has been a resurgence of interest for the use of renewable materials such as plant fibres, also called ''lignocel-lulosic fibres'', due to increasing environmental concerns along with the unique characteristics of these fibres. These include abundant availability, renewability, biodegradability, as well as reduced weight, increased flexibility, greater moldability, reduced cost and sound insulation. Lignocellulosic fibres if compared with today's most used synthetic fibres offer the advantage of lesser health hazards and of course lower cost. Agricultural crops' residues and lignocellulose waste materials can be avaluable source of lignocellulosic fibres, which can be used to reinforce lightweight composites. Biocomposites have future commercial application that would unlock the potential of these underutilized renewable materials and provide a nonfood-based market for agricultural industry [1] .
Fibrous hemp is a plant that easily adapts to new vegetation conditions and is characterized by a rich diversity of forms. It is a phytosanitary plant and therefore it can be introduced into each crop rotation, practically after any plant. Hemp generates about 10-15 tons of biomass per hectare. 1 ha of hemp absorbs about 2.5 tons CO 2 , which results in a significant reduction of greenhouse effect [2] . The most essential advantage of hemp as an energetic raw material, compared to fossil fuels, is a considerable reduction of CO 2 emission to the atmosphere. Carbon dioxide emitted during biomass combustion is absorbed in the process of photosynthesis and utilized for plant growth in the process of vegetation.
Although there are some studies on hemp hurds use into lightweight composites since the beginning of the nineties of the last century, there are still many gaps in knowledge of these new building materials. In order to stimulate their commercial production, the research must lead to a deeper understanding structure and interface between fibrous fraction and matrix particles forming composite. It enables to construct sustainable buildings (new buildings or existing buildings renovation) where hemp hurds is used as filling/reinforcing material in a load-bearing structure. This new building material so called ''hemp concrete'' allows to reduce very significantly the ecological footprint of materials in the building due to storage of approximately 35 kg of CO 2 per square meter of wall built with a thickness of 25 cm over 100 years [3] .
The scope of our previous paper was to study the influence of filler and binders volume portion [4] and milling condition of alternative binder component on selected properties of hemp-composites. The mean particle length of hemp hurds, chemical composition changed by treatment and binder nature as the most important parameters controlling the mechanical properties of composites were investigated [5] [6] [7] .
The objective of this work is to process initial and chemically treated hemp hurds in order to evaluate and compare their application suitability into cementbased composite.
Materials and Methods

Raw materials
Filler
Hemp is an annual plant which provides two materials used in civil engineering: hemp hurds (fibrous fraction from the inner woody core) and hemp fibres (bast fibres).
The original material studied in this paper is hemp hurds coming from the Netherlands Company Hempflax. Used hemp hurds had wide particle length distribution of particles (8-0.063 mm). The mean particle length was calculated to 1.94 mm. Bulk density of hemp material was 117.5 kg•m -3 . Average moisture content of used hemp hurds was determined by weighing the sample before and after drying in an oven at 70°C until a constant moisture content; 10.78%.
The second sample used in experiment was hemp hurds chemically modified in alkaline environment. Dried original hemp hurds were soaked in 1.6 M NaOH solution during 48 h and then neutralized by 1% vol. acetic acid. Hemp hurds were then washed with water until the pH value was 7.
Binder
Conventional binder Portland cement CEM I 42.5 N was used for the preparation of composites. Characteristic properties of cement are in Table 1 . 
Specimens preparation
The fresh mixtures for preparation of composites consisted of 40 vol. % of hemp hurds (modified or unmodified), 29 vol. % of binder and 31 vol. % of water. For preparation of composite specimens, the standard steel cube forms with dimensions 100mm x 100mm x 100mm were used. The specimens were cured for 2 days in the indoor climate at approximately +18°C and then removed from the moulds. After that time, the specimens were wrapped in a polyethylene foil during 28 and 60 days.
Methods
For hardened composites, following properties were measured: the density, thermal conductivity coefficient, compressive strength and water absorption. Density was determined in accordance with standard STN EN 12390-7 [8] . The thermal conductivity coefficient of samples, as the main parameter of heat transport was measured by the commercial device ISOMET 104 (AP Germany). The measurement is based on the analysis of the temperature response of the studied material to heat flow impulses. The heat flow is induced by electrical heating using a resistor heater having direct thermal contact with the surface of the sample. Compressive strength of all composites was determined using the instrument ADR ELE 2000 (Ele International Limited, United Kingdom). Water absorption (after one hour in indoor climate) was specified in accordance with the standard STN EN 12087/A1 [9] .
Results and Discussion
During the laboratory study, physical and mechanical properties of composites based on chemically treated (alkalization) hemp hurds were compared to referential composite with initial (unmodified) hemp hurds. Changes in water absorption, thermal conductivity coefficient and compressive strength values of composites with chemically modified hemp hurds in comparison to referential composites after 28 and 60 days of hardening are shown in Table 2 . . As shown in Tble 2, composites based on chemicaly modified hemp hurds had a slightly higher density values in comparison to composites based on unmodified hemp hurds after 28 and 60 days of hardening. Higher values of compressive strength were determined for samples with treated hemp hurds too. This is accordance with [11] , where chemical modification of hemp hurds led to cleaning the surface repulped of hurds slices and improvement of the adhesion between the fibers and inorganic matrix. The study of hemp hurds properties after alkaline treatment in [5] confirmed changes in defibrillation of bundles, chemical and phase composition, cellulose crystallinity and degree of cellulose polymerization. Compressive strength values of composites increase with increasing hardening time, as shown in Table 2 . 60 days hardened sample based on chemically modified hemp hurds reaches the highest value of compressive strenght of 11.9 MPa that could be considered to be sufficient for the load bearing material [12] .
Conclusion
This paper evaluates the technical importat parameters of novel lightweight biocomposites based on hemp hurds (unmodified and chemically modified in NaOH) and cement matrix. Based on the results of this study, the following conclusions can be drawn:
 water contents of 28 and 60 days hardened composites with alkaline treated of hemp hurds slices were almost a quarter to a third lower in comparison to those of untreated ones due to the lower porosity of composites associated with better interfacial bonding between the organic filler and inorganic matrix  density and compressive strength values of 28 and 60 days of hardened composites with alkaline treated hemp hurds slices were higher as compared to referential specimens, due to an improvement of the compactibility of cement particles with hemp hurds surface and forming the denser and compacter structure of composite  the influence of chemical treatment of hemp hurds on values of thermal conductivity coefficient was not confirmed.
